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MICROFLASH SHOWS FLIGHT 
DEFECTS IN PROJECTILES 



• THE MICROFLASH,a lii»li-s|H-<Ml. 

hi^li-iiil<‘ii8ity light soiirre for photog¬ 
raphy, was originally <les<’rilw‘(l in the 
Ex/H>rinwnter in with the state¬ 

ment that it was designed for use on 
urgent defense projeets and was not 
available for general sale. Sim'e that time, 
a eonsiderahle numlM^r of units have lR*en 
hiiilt and have proved extremely valuable 
in n*s<»areh <*onneeled with the war effort. 
The flash of light produeeil by the 
Mieroflash is of extremely short duration (about 2 to 3 mieroseeonds), 
ami its intensity is suflieient to produee well lighte<l photographs with 
the high-s|x*ed film emulsions now availahl<‘. The high S|K*ed of the 
flash iK^rmits photographs of ohjeets moving at extremely high sikmmIs. 
An interesting example of the list* of the M i<*roflash is the work that has 
lM*<*n carried on at Jefferson Proving (^roiiml on the flight of projectiles 

"Tlir Mirrufliihli a l.iitlit S4>urce ft>r L'llra'IliKh-SiNTol PlKiloKrapliy,** (Jcitfral Radio Ivxprritwnlrr. 
XVI. I Srpirnilicr IMIl. 
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Fioi rk 1. Mirroilusii piiotogrupli of a tSS-iniliinictor projeclilc 400 f«H*l from the 

of tli<‘ gun. 
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Fliil KK 2. ArraiigmuMit of c^iiiiimuMit for [>hotogra|iliing projeoliles KKI ferl from the gun. At llir 
l«*fl irt llu* gun, at ihr right Im* Im>x through whirh tin* projef*lihr pa«se8 to he photograj>he<l. On 
the post hetv^een the two is tlie prcrtsiire Hwiteh whieh opens the shutter when the projectile passes. 


as pari of llu* pnM)f actrplaiur lesliiig 
of ainnittnilioii. 

'I'wo iiii|H>rtaiil factors allVeliiio Un* 
(light of a certain ty|>t* of proj<M*tilt‘ an* 
llu* angle of yaw and llu* LR*hav ior of llu* 
windshield. It was known that sonu* of 
the witidsliields wert* falling off llie pro- 
jeeliles just after they left the muzzle 
of the gtin, hilt no data were available 
on the liehavior of those reinainuig on 
the [irojeeliles. 

Preliminary exjieriments indteated 
that (diotographs taken at night with 
the Mieroflasli showed distiiielly the 
(‘omhtion of the windshield as the pro- 
jeelile pass<‘d in front of the camera, 
hollowing the adviee of Dr. Ilarohl E. 
Edgerlon of M. I. T., an e\|K*rimental 



pilot model, and later a more (inislu'd 
inotlel. of a set-up for taking photo¬ 
graphs in daylight were hiiilt. 

Figure 2 shows the set-up tiseil for 
these* tests, eonsisling of a box eontain- 
ing llu* Mieroflasli, and eaniera, and 
assot'ialed <*<piipnu*nt: a diaphragm 
pressure switch mounted on a |M>st aiul 
the gun. In Figure 3 is shown the in¬ 
terior of the box. Here the etpiipinent 
eonsists of the camera ami Mieroflasli 
in {H*rmanent mountings, a microphone, 
and a eanl holder aceessilde through a 
sliding (huir in the side of the box. 

Figure 2 shows the box sett approxi¬ 
mately 100 feel in front of llu* gun and 
the diaphragm pressure switch is about 
13 feet from the liox. 'I'he eaniera 
shutter is set at 1 100 second and 
coeketl. As the projeelik* passes by the 
pressure switch, the pressure from the 
sound wave clost*s the swit(*li, activating 
the synchronizing device, which in turn 
o|x*rales the magnetic trip|H*r to o|»en 
the shutter. During llu* l/lOO secomi 
interval while the slitiller is o|K‘n, the 
projeelik* pass4*s through the box, the 
microplione picks up tlu* sound wave 
from llu* projei lik* and trips the Micro- 
flash. 

Fu;t KK Interior of tin* Im»\, allowing Miero- 
lta.*;li, iiiicroplioiH*, syiiclironi/er, ami otiicr 
ctpiipmciil. 

r^tpyriiilit. 1945. General Kadio Company 
Cainhridge. Mom., tl S. A. 



lET LABS, INC in the Gen Rad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800) 899-8438 • FAX: (516) 334-5988 

















3 


APRIL, 19 45 


\X llie pliolo^rapli slums a rryslal 
iiiirn»plion4\ this ty|N‘ \^as fotiml t< o 
frajjih* to staiiil tlic trrrifk* roncussioii 
from till* mir//.lr blast of tlio ‘x*in and 
uas latur rr|>la<‘4Ml. \ rtuTivrr unit from 
an <»nlinary t<d(‘|tlion4‘ liaiulsc^t has 
proxul to Im* qiiitf satisfartory. 

In order to d«M*n‘as<‘ the amount of 
li^ht inside the In>x. a <lark enrtain is 
hiinp in the haek, ami the inside snr- 
(a<'es of the sunshades on the siiles are 
painted flat hlai'k. With siifter ortho 
pn*ss lihn. a diaphragm o|>ening of f:6.3 
is used. 

Hesnils obtainetl with this teehniqiie 
an* slumn in F'i^in* 1 and in Fi^iin's 6 
and 7. In Figure 1 is shown a 155 mm 
projectile 100 feel from the nin/zl<* of 



FieitKK 4. IMiotograpli of a defective round 
showing H'indriliield in front. 

the giin. Fignrt* 1 shows a 5-ineh pro¬ 
jectile 50 feet from the mnz/Je of the 
gnn. Here the wimishield with the nost* 
cap attached has broken away from the 
projectile and is appn»\iniately 5 inches 
in front of it. 

In Figure 6, lhn*e views showing 
erratic U'liavior of windshields an* 
shown. Fignn* 7 is a gnnip of photo¬ 



ri«;rRR 5. View of the Mieronasli Unit, ron- 
Mistin^ of light source, inmer supply, micr<»- 
phone, and cfHinectingVahles. 


graphs of 5-inch projectiles showing 
excessive yaw'. 

Work of similar natiin* has Inm'ii 
<*arried out hy tin* (j>mhine<l lns|M*clion 
Hoard of lh<* I nit<‘<l Kingd<»m and 
(lanada at Valcartier, I*. O. Of parti<'idar 
inlen*st is their tiS4* of the shadowgraph 
teclmicpie for the photography of shock 
waves in air. A diagram of the system 
is given in Fignn* 8. The Microllash 
lamp is eonvertetl to a |M>int source 
(a<‘tnally alwnit ^ s-inch diameter) ami 
plat*!**! some 6 feet from a ground glass 
screen, 'riie camera is focnSvS(*d on the 
siile of the st*reen away from the lamp, 
'riie projectile is lin*<l U*tween the lamp 
and the s<'n*en at about 12 inehes from 



Fici'KK f» (al>nvc). IMiotograpliH of three nninds in which the windshields have Itecome displacetl 

from their normal iK^^itions. 


Ficcrk 7 (liclow). These thn*e rounds show excessive yaw. The line l»elow them indicates the 

line of flight. 
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the latter, and ita whailow is n^eorded 
on the film alon^ with the inarkn made 
by bow wave and other pressure waves 
in tla* air. Definition is limited to the 
Ki/.e of the j^rainofthe "found (rlass sur¬ 
face. Finer definition ran be obtained 
substituting a sheet of fdm for ground 
glass, but tliis metluxl must lie used in 
<larkness. The ground glass technique 
makes it |M>ssible to take shadowgraphs 
of projectiles by firing through tbe box 
in daylight. 


rici'RK 8. Diugram of the <H|iii|)meiit tim'd to 
lake hliadoH'craphH of hiillels and projef'tilef^. 



MEASURING 0.003 HORSEPOWER WITH 
THE STROBOTAC 


• MEASUREMENT OF THE VERY 
SMALL AMOUNT of |K)wer consumed 
in the gears of a tachometer adaptor 
unit recently presented a problem at the 
Harbour-SttK^kwell (!ompany, manufac¬ 



turers of Keliance tachometers. Their 
engineering department solved this prob* 
lent by means of an ingenious device us<‘d 
in conjunction with the General Kadio 
Stmbotac. 

The measuring system consists basi¬ 
cally of a torsion meter which intli«*ates 
the torque retpiin'd to drive the part to 
w'hich it is coupled. T'his torsion meter 
must lie capable of rotation at fairly 
high S|)eeds. and means for reading the 
meter indications and for measuring the 
s|)eed must In' provided. The 
631-B Strobotac fierforms these latter 
functions. 

The photograph shows a brass tiiU*, 
about 15 inches long, coupled to the 
motor shaft at one end while the other 
eml runs in a bearing and carries a drum- 
ty()e dial. Within this tulie is a straight 


Figure 1. Mr. Frank Wilkins of ilie BarlHmr- 
Stockwell (^nmnany reading tlic relative posi¬ 
tions of the drum ilials l»y means »»f the 
StrolHitac. 
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of ll.03T-in<'li steel piano win*, 
ri^iflly uttaelieil at the motor eml anti 
lixetl at the other eml to a small shaft 
that turns frt'ely in a l>earin^ uithin the 
eml of the tills*. This shaft earries a 
small tlriiin \%ilh an imlex mark on its 
|M‘riphery whieh imiieates the angular 
<lis[ila<*t*nient against the seale on the 
ailjatvnt tiial attaeheti to the brass tills*. 
'The shtirt shaft then pass<*s through the 
outer ls*ann^ ami a eoiipling to the 
rotating menils*r on whieh the |M)\ver 
loss is to Is* measnretl. Thus it is s<*en 
that when the motor is stationary, 
manual nilation of the output eoiipling 
shaft n'siilts in rotation of the imlex dial 
as the piano wire is twisted against its 
restoring tonpie. 

When the motor is started, the aeeel- 
eration puts a high torque on the win*, 
whieh might Ik* broken exeejit that the 
index dial has its motion with n*s(H*et to 
the other dial limited to 180° hy means 
of stop pins. The load is driven direetly, 
therefore, when starting or stopping. 
Under running eonditions, however, the 
Strohotae is adjusted to give a station- 
arv image of the dials, and the position 
of the index with n'S|K»et to the dial 
marked in degn*es of are is n*adily 
ohs<*rved. If the motor s|M*ed \ aries 
enough to make it diflieult to iditain a 
steady image, the eontai-tor s<M*ket of 
the Strohotae may Ik* eonneeleil to a 
earn arrangement on the motor shaft 
whieh will insult* a steady image of the 
rotating dials. Sinee eaeh Hash of the 
Strohotae oeenrs at the moment that 
the eontaetor leads an* short-4‘ireuited, 
it is U'st to arrange the eontaetor earn 
so the ein'uit ean lie shorted at any 
ehosen (Munt in the rotation of the earn. 

1’he torsion meter is easily calibrated 
in a stationary eondition hy eomparing 



FioI'RE 2. Clc»M*-ii|> of the torcpic nieler. The 
two drum dials ‘»ne rorrying an index, the 
other a scale, are slnmn lielween the two verti¬ 
cal supports. 


applied torques on the output shaft to 
resulting dial readings. 'I'lie results 
should give a linear eiirve. Power meas- 
iin*ments an* then made hy ohst*r\ing, 
with the Stroliotae, the reading of the 
torsion dial and the s|M*ed of rotation. 
Caleiilation of |M>wer from the pnidiiet 
of torque and s|M*ed is then a simple 
matter. 

The equipment ilhistrati'd has been 
used to measure |H>wer losses as small as 
0.008 horse|M»wer at s|K*t‘ds of 600 rpm 
with an aeeiiraey of ±5%. W ith smaller 
etpiipment using a liner wire, then* 
seems to Ik* no reason why this arrange¬ 
ment eannot Ik? tis<*d for measuring very 
miieh smaller amounts of |M>wer. 

Kiri.ixr, \i>AMS 
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PHOTOTUBE CAPACITANCE MEASUREMENT WITH 
THE TYPE 650-A IMPEOANCE BRIDGE 


•SINCE INTERELECTRODE 

rupuciluntv lias a niarkiMl elTect 
the rrtM|ueiirv iTiararh'rislies of a photo- 
tiilie. il is iiii|M)rtafit in many applira- 
tions that the eaparitamv lie aeenrately 
known. 

T'he Typk 650-A lm|MMlanee Hriilf'e 
lias been found cpiite Katisfaetory for 
tins measiireineiit when an external 
'Fypk 602 ITeeade-Resistance Box is 
iis«‘d to give the HMpiired precision of 
balance. 

'I’he necessary connections are shown 
in Figure 2. TTie bridge I’onlrols are 8<‘t 
for capacitance measiiriMnent. Sime for 
this connection, I ohm is equivalent to 
0.1 ggf. 



whenr Ali is the <‘hange in setting of tlie 
resislame box when the photoliilN' is 
connected. 

To connect the external decade- 
resistance box, it is neiessary to break 



the connection In’tween the arm of the 
CKL |K>tentionielcr and ground. 'I'iiis 
can be done by nunovbig the connecting 
wire fnun the |M)tentiometer terminal 
and bringing out a new lead fnun the 
terminal. An equally satisfactory and 
mon‘ convenient method is to iiiw'rt a 
slip of paiN^r luMwcen the fMitentiometer 
arm and the winding. The decade box 
can then lie connected lie tween the J 
terminal of the bridge aiul ground. 

For measiinMiients over a range of 0.6 
to 3.0 /i/if, balance to 0.1 /i/if could In* 
obtained with a decade box providing 
unit steps in resistance. A tenth*ohm 
decade gives increments of 0.01 /i/if, and 
with an amplifier as indicateil in Figure 2 
the bridge is siifliciently sensiti\e so that 
balance to 0.01 ohm or 0.001 /i/if is easily 
obtained. Since hiimlredth-ohm decades 
are not generally available, it would 1m* 
necessary to us<» a slide wire to obtain 
this degree of precision. 

Vi llen a wire fnun the ('.RF |M>teii- 
tiometer is bnuight out to the decade, 
the zero capacitance of the bridge, 
which amounts to approximately 10 /i/if, 
(*an Ik* halamvd out by means of an 
initial setting of the (!RF dial. If the 
<!RL |M>tentionieter is fiis<‘onnected by 
insulating the contact arm from the 
winding, the decaile box must In* large 
enough to balance this zero capacitance, 
and a four-dial box consisting of hiiii- 
dn*d-, ten-, one-, and tenth-ohm decades 
should In* iis«‘d. 

In order to keep the condiictam*e 
com|N)nent small, the phototiilK* should 
In* shielded fnun light ihiring the meas- 


riCl'KP. I. Panel vieu of llir 'Type (mU-\ 
linpeilanee Kritl|e«‘. 
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L’lci HE 2 {left). Circuit cJia<'ram of llic bridge, showing the dc<uidc resistance box coniiciUed in 

series with the CKL. dial. 

I''igiirc (rifiltt). Hy tying the terminal eapaeitanecs ('gi and Coi to ground, as f«lit»wn here, the 
direi't eapucitanee Cx can he measured. 


iircmeiil. If the IuIk* i8ex|M>scMl lo light, 
an additional decade resistance across 
the standard condenst'r is needed for 
balancing the parallel conductance, in 
order to avoitl a serious sliding balance. 

The aceuracy obtainable with the 
Type 650-A in the ineasurcinenl of 
capacitance of this magnitude is limited 
largely by the unavoidable connection 
errors. Since connection errors of the 
order of 0.1 ^/uf are difficult to elimi¬ 
nate,* these errors will usually deter¬ 
mine the absolute accuracy of the 
measurement. 

It should be noted that this method 
measures direct capacitance rather than 
total (‘apacitance ami hence is appli<'able 
to a numljer of other problems where 
small values of capacitance must be 
measured. It can l>c seen from Figure 3 
I hat i*apacitance to ground from the 
low unknown terminal is in parallel w ith 
the detector, while that associated with 

I*'. FirlW, ’’iAtnncvlitHi Error* in ('aparilanre Mraw- 
•irciiiciil." OvitvrtU Haditt IC\/Mfrimenier^ XIl, 8 January 038. 


the high terminal is across the standard 
arm of the bridge and, when not small 
enough to Ik* eonsidered negligible, can 
be corrected for. For measurements of 
capacitance increments where eonnec- 
tion errors do not exist, as, for instance, 
with plug-in elements, highly accurate 
measurements can lie made. 

One [)ossible application is in the meas¬ 
urement of the interelectrode capaci¬ 
tances of vacuum tul)es, where the 
socket is connecteil t<» the bridge, and 
the capacitance incrtunenl resulting 
from plugging in the tube is measured. 
For these ineasurements, all unused 
electrodes should Ir* grounded, Sf) that 
only the direct capacitance In'tween the 
two significant electrodes is measured. 
For accurate mt^asiirements of the 
smaller capacitances such as the grid- 
to-plate capaeitam'es of screen grid 
tulR'S, shielded sockets are necessary to 
avoid connection errors larger than the 
capacitance iK^ing im^asured. 

— L. F. Fackakd 
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MISCELLANY 


• DR. A. P. G. PETERSON of 
I lie Gt‘iuTal Uadio Kiij^iiicrriiig SlalT 
a(l<l^r8^^Mi a tfroup from I he Neu York 
SiM^lion. liiHtitiite of Katlio Kngiiieers 
al Ked Bank, New Jersey, on Mareli 16. 
I Mb subject was ''Wide-Range 'rimed 
(^ireiiits for IMgh Frequencies.” 

A |ia|K*r on ”1 ligli-Frequency Meas¬ 
urements” was delivered by Dr. Donald 
B. Sinclair, Assistant Chief Kngineer, 
U'fore a meeting of a group of Middle 
West radio engineers arranged by the 
Chicago Oflice of the (jcneral Radio 
(Company on March 21. This papier was 
also presented at the Radio Engineers' 
(.!hib in Chicago on Marcii 22, at the 
London, Ontario, Section of the IRE 
on March 23, ami al the Toronto, Otta¬ 
wa, ami Montreal Sections on March 
26, 27, and 28, rc8|)eclively. 

• QUALITY PARTS sometimes mean 
the difference lietween a giHul job and 
one that doesn't make the grade. A man¬ 
ufacturer recently completed several 
hundred equipments on a project that 


washighiv s«*crct and verv urgent.'I’hev 
were OK, except for the rotary switi'hes. 
which faileil in use. Several (General 
Radio switches of the ly|»t‘ used in our 
decade resistors were available and 
these were dismantled and reasseinbleil 
in a 3-gang combination. These worked 
satisfactorily and were rugged and re¬ 
liable. Result — an urgent call for 
switch parts. Luckily, we were able to 
si'ra^ie up a small quantity for immediate 
needs and to si'hedule the balam*e for 
proiiiiction on a high priority. 

• IN WARTIME ex|Hmse is often no 
object if the need is urgent. A severet 
development project recently needed 
ten General Radio Precision Forks, and 
only eight were available. To wait for a 
delivery of the next production lot was 
out of the question; the project was Icm) 
urgent. 'The last previous ilelivcry, it 
turned out, was to a foreign ally, and 
lielieve it or not, one of Linde Sam’s 
planes went right over there and brought 
back two of the units. 
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